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It is well known that underwater acoustic (UWA) channel is a channel with the 
characteristics of time-frequency-space variant, intense noise, strong reverberation, 
narrow available bandwidth, severe multipath effect and great transmission loss. 
These characteristics are the main barriers to the implementation of high speed 
reliable communication in an underwater acoustic channel. 
Orthogonal Frequency Division Multiplexing (OFDM) is a technology of 
multicarrier modulation which possesses high bandwidth utilization efficiency and the 
ability to reduce multipath interference. It has become a hot spot of underwater 
acoustic communication, and shows extensive application prospect. OFDM divides a 
wideband channel into a group of mutually orthogonal narrowband subchannels, 
modulates high-speed serial data onto these subchannels after series-parallel 
conversion and transfers the data. It can reduce the ISI effectively. 
In this paper, combined with the characteristics of UWA channel, basic principle 
of UWA OFDM communication system is introduced. According to the features of 
this system, several hardware implementation schemes are compared and a set of 
hardware platform scheme of UWA OFDM base-band communication system is 
designed. According to the characteristics of weak underwater acoustic signal, several 
module circuits are designed and implemented, including low-noise amplifier circuit 
of comparatively high performance, A/D and D/A conversion circuits, and so on. 
Timing synchronization symbol is one of the key parts of OFDM system hardware 
implementation. Not only the generation and detection of LFM timing 
synchronization symbol but also the hardware implementation of UWA OFDM 
communication system transmitter is performed on FPGA platform. 
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1.2  水声 OFDM 通信的发展及现状 













从上世纪 90 年代中后期开始，才逐渐有人对 OFDM 技术应用于水声通信进行
研究。S.Coatelan 等人设计了最早的 OFDM 水声通信系统之一，该系统在多个载
波上采用 2FSK 调制方式，实际上是个 MFSK 调制系统
[6]
。 
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